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1 Introduction
   In terms of disaster prevention and mitigation 
it is important to use various information related 
to disasters such as hazard maps and disaster-
projection charts in effective ways in various 
scenes in need of self-reliance, cooperation 
and public assistance. Innovation 25, the long 
term strategic guidelines determined by the 
Cabinet on June 1, 2007, noted the importance 
of “establishment of the IT communications to 
provide various information of disaster to people as 
well as for disaster prevention” aiming a “safe and 
Creation of a Useful Information System in Coordination with the Smooth Flow of Disaster Information to Each and Every Citizen
H19 budget H20 budget
The promotion of 「Damage Prevention Visibility」 The Cabinet Office 20
Functional Expansion of the Disaster Prevention Information Common 
Platform
The Cabinet Office 175 171
Promotion of the popularization of hazard maps created according to 
information based on disaster prevention 
The Cabinet Office 15
The use of ICT for cooperative promotional projects in the fire fighting and 
damage prevention division Ministry of Internal Affairs and Communications 
Ministry of Internal Affairs 
and Communications 
17
Development of disaster telecommunication systems Ministry of Internal Affairs 
and Communications 
261 516
Earthquake and tidal wave prediction and monitoring system Ministry of Education, 
Culture, Sports, Science and 
Technology
1,558 1,406
Disaster Risk Information Platform Ministry of Education, 
Culture, Sports, Science and 
Technology
1,136
Disaster Information Shared System (DISS) development and use  Ministry of Land, 
Infrastructure and Transport 
within 29
Practical Use of accumulated disaster information Ministry of Land, 
Infrastructure and Transport 
12 12
Highly accurate flood prediction / Development of real-time hazard maps Ministry of Land, 
Infrastructure and Transport 
within
671,342
Supporting the maintenance of cable-type seismometers for the Tokai, 
Tonankai and Nankai regional earthquake monitoring system
Ministry of Land, 
Infrastructure and Transport 
839 785
Creation of a disaster prevention information system with the high use of 
fiber-optics and various infrastructures
Ministry of Land, 
Infrastructure and Transport 
7
（Subtotal） 4,085
Table 1 :  Innovation 25 accelerated community restoration project 
"Disaster prevention information system" status of each government department
Prepared by the STFC based on Reference [2]
(unit: million yen)
secure society” as one of the “Social Responsibility 
Acceleration Project”. Table 1 shows the status of 
each government department for 2008 concerning 
this project in FY2008. This paper overview 
the current status of the IT communication 
system for disaster prevention/mitigation which 
is actually in the process of establishment, as 
well as “Interoperability of Disaster Prevention 
Information System” as a state of the creation and 
effective use of the disaster prevention information. 
In particular, it is focused on an information system 
which has been used for the purpose of disaster 
prevention and mitigation even before occurrence 
of disasters. 
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Current conditions of 
the disaster prevention 
information system
  
   Regarding the disaster prevention information 
related policies, extracted by “FY2007 White 
Paper on Disaster Management”[3], a report is 
summarized concerning the desirable status of 
organic link of disaster prevention information 
of  var ious adminis trat ive bodies ,  sharing 
information between administrative bodies and 
citizens, or between citizens, and provision of 
scientific disaster prevention information. “New 
IT  Reform Strategy” (determined by IT Strategic 
Headquarters)[5] in January 2006 shows the policies 
including promotion in providing disaster related 
information to citizens, advancement and security 
of disaster prevention/security information and 
expansion of disaster prevention information 
platform. Furthermore, “Priority Policy Program 
2006”[6] in July 2006 refers to the promotion of 
disaster information infrastructure, which is needed 
to aim at establishing a world-renowned safe and 
secure society.
   Disaster prevention information system promoted 
by the Japanese government including the Cabinet 
Office, the Ministry of Land, Infrastructure and 
Transport, the Meteorological Agency, the Fire 
and Disaster Management Agency and others, are: 
collection, sharing and transmission of a variety of 
disasters and disaster prevention information (Table 
2). Likewise, each local government advanced the 
examination and creation of its own independent 
disaster prevention information system. In these 
past few years, companies rapidly advance creation 
of their disaster information system from the 
viewpoint of Business Continuity Plan (BCP) and 
System Administrative office Outline
Disaster prevention informational common 
platform The Cabinet Office
To make it possible to obtain a basic standardization of 
disaster prevention facilities that should cross common 
disaster prevention information forms and a summary 
of common central and regional public organization 
facilities and residents’ information should in due course 
be accessible. Depending on the earthquake, estimated 
damage information, weather information and river 
information and others, combined with information on 
the state of the disaster area and the activities of various 
organizations, a common and easy to understand system 
is possible.
Ear thquake Phenomena Observat ion 
System (EPOS), Earthquake Tidal Wave 
Observational System (ETOS)
The Meteorological Agency
To gather, process and analyze all of the country’s 
600 estimated seismic intensity meters and estimated 
180 tidal wave monitoring equipment and display the 
observations online.
Seismic Intensity Information Network 
System operation
The Fire and Disaster 
Management Agency
To gather all of the country’s prefectures, cities, towns 
and villages seismic data from the estimated 3,400 
seismic monitoring points promptly, and streamlining the 
use of established aid systems over a wide area.
Strong-seismic motion network
National Research Institute 
for Earth Science and 
Disaster Prevention
With a set up of about 1000 seismic monitors around 
the country, the network can distribute and gather 
earthquake information and provide practical use of an 
earthquake’s time of occurrence from the initial shock.
Automated Meteorological Data Acquisition 
System (AMeDAS) The Meteorological Agency
To observe local weather information
Computer System Meteorological Services 
(COSMETS) The Meteorological Agency
To gather, analyze and forecast the distribution and 
altitude of clouds by observing weather data from 
stationary weather satellites.
We a t h e r  i n f o r m a t i o n  t r a n s m i s s i o n 
management system The Meteorological Agency
The information processed and analyzed by the 
Meteorological Agency is transferred to the Cabinet 
of f ice, the Defense Agency, the Fire and Disaster 
Management Agency, the Japan Coast Guard and other 
central government agencies simultaneously with the 
Ministry of Land, Infrastructure and Transport’s Regional 
Development Bureau and local public entities.
River information system The Ministry of Land, Infrastructure and Transport
It gathers data on the amount of rainfall and the water 
level from river telemeters and radar pluviometers in 
addition to processing the information at its facilities.
Table 2 : Examples of disaster prevention information systems of Japan
Prepared by the STFC based on Reference [3]
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business disaster prevention measures.
   There are many disaster prevention information 
systems open and available to use for public, by 
both private and public sectors. Hazard maps, 
which have been provided by many municipal 
offices as disaster prevention related information, 
are available for public as a paper-based media. 
It is even available on the websites in most cases. 
Most of the files are static as an image or PDF file. 
Some are even useful with expansion or shrinkage 
of images by using WebGIS (Web Geographic 
Information System) technology. For example, 
“Chigasaki City Earthquake Simulation System” [7] 
indicates seismic intensities and liquidation status 
assumed of the area, if the users set an earthquake 
can its magnitude to simulate. This is a system 
to show different results of simulation depending 
settings and operations. With “Interior Room Risk 
Simulation System”[8] published by Hitachi East 
Japan Solutions Ltd., users can simulate situations 
of damages or how to evacuate with seismic 
intensity data by setting an layout of the rooms, 
structure of the building or layout of the furniture 
by themselves. There is another community-base 
system to share various information. In Fujisawa 
City, Kanagawa Prefecture, “Fujisawa DENEN 
Map”[9] is created by residents to open for public. 
This is a series of maps of barrier-free facilities, 
cultural assets, restaurants and sightseeing locations 
recommended.  It also includes the information 
of evacuation area, warehouses to store materials 
against disasters, fire hydrants, medical facilities 
and other information.
   In this way, with the current development of 
ICT (Information Communications Technology), 
it should be further progressed to take measures 
for inflation collection, sharing and transmission 
via the Internet. There are more systems for 
residents, regional communities or companies in 
recent years, compared to the past when most of 
disaster prevention information was for public 
organizations. It means that the focus on the policy 
is shifted to self reliance or cooperation in case of 
disasters, not only relying on public supports.
Necessary conditions for the 
future disaster prevention 
information systems  
   
   While the above mentioned disaster prevention 
information systems are created for operation, the 
following two requirements may be particularly 
noted for implementation of the future disaster 
prevention and mitigation using information. 
3-1   “Integrated use of information” for multi-
hazard/multi-risk management measures 
and countermeasures against uncertainty
   As for disaster prevention and mitigation, any 
potential hazards should be considered not only 
one kind of hazard (a source of disaster) such as 
natural disasters including earthquakes, eruptions, 
floods, landslides, tidal waves and others. 
There are also many risks (receiving damages 
from hazards) such as risk to life, material risk, 
economic risk, recovery and reconstruction risk 
and others. That is to say, for disaster prevention 
and mitigation countermeasures, everyone needs 
to examine and develop multi-hazard/multi-risk 
management. In addition, as the mechanisms that 
create natural disasters are not fully understood, so 
much information related to disasters bears some 
uncertainties. Therefore, it is necessary to give 
due consideration to the reliability and accuracy of 
information, as well as diversity of its sources. 
   In order to examine and develop multi-hazard/
multi-risk management and disaster prevention and 
mitigation countermeasures based on uncertainty, 
users cannot only rely on a single source of 
information. This is a requirement for anybody 
in considering disaster prevention and mitigation 
measures based on multi-hazard/multi-risk 
management. In addition, decide what your course 
of action should be, in other words, “Information 
Integration and Utilization” is needed when using 
it.
   In the contrary, as the existing damage prevention 
information systems are in operation with 
individual systems for either earthquakes, floods, 
mudslides or others, it is difficult to use them as 
one piece of system to integrate these information. 
Even with the existing system to enable multi-
layer displays with WebGIS etc, only information 
3
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4
preset in these systems are available. In most 
cases, it is impossible to integrate information on 
different systems to use. Under these conditions, it 
would be difficult to compare, trade-off or make a 
comprehensive study on information even though 
various information is available to examine multi-
hazard/risk measures and uncertainties. Therefore, 
for the future disaster prevention information 
system to be established, “integrated use of 
information” should be achieved to take measures 
against multi-hazard/multi-risk and uncertainty.
3-2   “Linkage of information” for ensuring the 
reliability of information
   When users make their decision based on 
some information, it is necessary to ensure that 
such is fully reliable. In many cases, reliability 
is referred to as the guaranteed accuracy of 
information. However, as mentioned earlier, a lot 
of uncertainties exist in the area of disaster risk. 
Therefore, even though information is not always 
sufficiently accurate, there are cases where the 
disaster prevention and mitigation countermeasures 
may need to be studied based on such unconfirmed 
information. In this case, the origin and means 
of preparation for the said information should be 
clarified. At the same time, the information for 
linkage must be correlated each other according 
the way of its preparation. Linkage of information 
referred herein means that the target information 
should also be updated with other data which 
was prepared based on the said information. 
For example, the damage simulation chart by 
earthquake disasters is a result of simulation 
based on a comprehensive processing of various 
information according to the earthquake potential 
evaluation, plus an underground structure model 
created according to the boring data and geological 
data, population in the ground area and seismic 
evaluation of buildings. Therefore, if even one of 
these original data is updated, the damage estimate 
should also be revised as well. With an appropriate 
linkage of information, the damage simulation 
would always reflect the latest data without 
inconsistency of information, which is only said to 
be reliable information.
   On the other hand, the current disaster prevention 
information system is not capable of updating 
the latest information of various data since the 
information for use is saved in specific databases 
in the systems. Its operational load is too heavy 
on this system. That is why the latest information 
might not be reflected to the system at the time of 
its establishment. Under the circumstances, it is 
impractical to use the latest data when studying or 
planning a disaster prevention/mitigation measures. 
It would also be inappropriate to take desirable 
measures as data collected are inconsistent. 
   In the surveys and research into disaster risks, 
new knowledge is steadily being produced. For 
decreasing uncertainty, it is always important to 
always utilize the most convincing information. 
Therefore, for the future creation of a disaster 
prevention information system, it is necessary to 
use of the newest information. It is also necessary 
to set a system to interlink information for securing 
the consistency of information.
I n te roperab i l i t y  t o  enab le 
c i r cu la t i on  o f  i n fo rma t i on 
between various systems 
   As stated in the second chapter, there are many 
disaster prevention information systems being 
constructed and utilized at present. However, for 
examination and planning of appropriate disaster 
prevention and mitigation countermeasures, 
two requirements needed to be fulfilled which 
were raised in Chapter 3.  In related to these, the 
problem the present disaster information system 
has formed is that each system was constructed 
and utilized independently, and the information 
provided by these systems can only be used by a 
specific system. For example, the present public 
institution’s damage prevention information 
system was designed for studying and executing 
disaster prevention countermeasures for that public 
institution so that it does not necessarily assume the 
public use of the system. However, the information 
being used within the system includes plenty of 
effective information that the citizens can use to 
help themselves and to cooperate with others. 
For example, information about the locations 
of disaster prevention facilities and established 
mechanical equipment and materials, damage 
estimates, past records of disasters and other 
data is very important information for citizens. 
However, this sort of information is only provided 
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by means of paper-based hazard maps or on the 
unchangeable data charts and PDF files on the 
websites of public institutions in many cases. As a 
result, citizens create, edit and use the information 
to their own format by themselves in order to use 
it on their disaster prevention information system 
at present. In the meantime, as a measure by the 
citizens, their unique “disaster prevention maps” 
are developed to show “things in risk on the daily 
lives”. However, this is only a method of sharing 
information amongst the citizens so that there is 
no practice of using the fresh information to the 
disaster prevention information systems of public 
organizations.
   In “Report from Expert Committee concerning 
Information Sharing of Disaster Prevention”[4], it 
also shows the necessity of balanced measures of 
a disaster prevention society aiming self-reliance, 
mutual and public cooperation. It also states “it 
is extremely important to enhance the capability 
of regional communities against disasters by self-
reliance and mutual cooperation of local citizens, 
NPO and companies. For effective implementations 
of self-reliance and mutual cooperation, it is 
indispensable to circulate information.” However, 
under the current disaster prevention information 
system, it is hard to say that the disaster prevention 
and mitigation information are truly integrated 
for use and circulated to achieve linkage of the 
information.  
   In order to solve these problems, it may be 
effective to have a uniform specification of all 
of the disaster prevention information systems, 
or have a consistent format for all information. 
However, each disaster prevention information 
system also has the important goal of offering 
necessary features and conveniences for their 
respective users, so that it is impractical to apply 
an identical specification for different systems in a 
realistic term.  Meanwhile, information exchange 
Figure 1 : Image of mutual applications within a telecommunication system 
Prepared by the STFC based on reference[10]
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through an “interoperable system” may be effective. 
This is to standardize only the interface of systems 
to exchange information between the systems. As 
shown in Figure 1, by standardizing the interface, 
which varied for each server, the information 
provided by separate IT communication systems 
can be shared by the systems. According to 
this scheme, it becomes possible to mutually 
circulate the information being handled between 
the diversified disaster prevention information 
systems. As a result, the systems are mutually 
connected to allow users to a series of information 
on the network. If we say that the conventional 
systems were discrete and separate among the 
organizations, the interoperability can be said to 
be a system of linkage to share the information by 
the concerned organizations. Therefore, apart from 
the conventional one-way operation systems, users 
are allowed to take various information available 
outside of their organization positively. It is now 
required to achieve an environment for users to use 
all information on any system. 
Effectiveness of 
interoperability
   This chapter is to introduce case studies how the 
requirements for disaster prevention information 
system stated in Chapter 3 could be satisfied by the 
interoperability of IT communication systems. 
5-1  Feasibility of “Integrated Use of Information” 
   As was mentioned in Chapter 3-1, in order to 
cope with multi-hazard/multi-risk and consider 
uncertainty from the occurrence, it is required to 
achieve an integrated use of information provided 
by different disaster prevention information 
systems. However, as mentioned in Chapter 
4, it was a challenge to take measures against 
the current system that the disaster prevention 
information systems are all separate without 
linkage. To the contrary, specific case studies are 
introduced here, which is under consideration to 
reflect the idea of interoperability, to link disaster 
prevention information systems each other and 
operate it in cooperation. 
   In Shimada City, Shizuoka Prefecture, there 
is a community-based information platform 
called “eCommunity Shimada” [11] in operation. 
In “eCommunity Shimada”, 35 communities 
are participated in local activities such as music, 
environment, confectionary, and commerce. It 
includes a community of damage prevention 
efforts called the “Neighborhood Safety Inspection 
Map”. Since 2005, residents can reflect various 
information related to disasters on the map such 
as where have been hit with disasters in the past, 
areas with potential danger and risk cases for 
safety and security of the community. At first, 
it was only a tool of information sharing by the 
residents. On the other hand, “Shimada City Land 
Disaster Hazard Map” a paper map of possible 
danger areas where mudslides, rockslides and 
landslides were distributed by the prefectural and 
Shimada city administrations. However, due to 
the two different means of distribution media, the 
above “Neighborhood Safety Inspection Map” did 
not reflect areas at risk of disasters as shown in 
“Shimada City Land Disaster Hazard Map”. There 
even was no comparison of information.
   In December 2007, National Research Institute 
for Earth Science and Disaster Prevention, 
NIED digitized and saved “Shimada City Land 
Disaster Hazard Map” in the provisional server 
of the administrations aiming to use it for data 
sharing with “eCommunity Shimada” on an 
interoperable interface. Likewise, information 
such as aerial photographs was also applied for the 
interoperable system. Accordingly, as shown in 
Figure 2, it became possible to overlap the images 
of “Shimada City Land Disaster Hazard Map” by 
the administrations and “Neighborhood Safety 
Inspection Map” developed by the residents on 
the same display with “eCommunity Shimada”. 
It allowed users to specifically check areas with 
inconsistency of information for recognition of 
risks between the residents and the administrations. 
   For example, while the shaded section of Figure 
2-(1) was once designated as an area at risk 
of mudslide, no information was given by the 
residents on “Neighborhood Safety Inspection 
Map”. In other words, it was a point of danger 
that residents were not aware of. Because the risk 
of mudslides is a geographical feature that occurs 
from a disaster, it is thought that it was difficult for 
residents to be aware of from their view. On the 
other hand, Figure 2-(2) shaded section shows the 
area at risk, which was recognized by the residents 
5
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but the government did not designate it as an area 
or zone at risk. Residents made some comments 
with worries that “a steep mountain is very close 
to my house, so I am worried of a landslide if there 
is heavy rain or an earthquake”,  and “my house is 
next to the road, but if the mountain collapses, I am 
afraid the road or my house could become damaged 
due to its steepness.” However, the government did 
not designate the areas because their designation 
is based on a certain standard for hazard spots and 
danger zones, which did not reflect any views of 
the residents. Therefore, the current scheme of 
interoperability of the system revealed two big 
differences of views of the administration and the 
residents.
   Given a workshop with participation of the 
residents using the map system for comparison, the 
discussion was focused on the difference of views. 
The free comments on the questionnaire after the 
workshop includes: “I think I should look at the 
disaster hazard map”, “I wish the administrations to 
gather more ideas from the local neighborhoods”, 
“we should discuss what we should do in the 
future, for improvement of the system”. This 
was seen as a positive sign of stronger interests 
on risk management as the residents could 
acknowledge the difference of views between them 
and the administrations. On the other hand, the 
administration could take effective measures to 
improve the awareness of residents by intensively 
point ing out  areas at  r isk,  which was not 
recognized, to the residents as well as to provide 
comprehensive explanations of the areas or point 
of danger as shown in Figure 2-(1). Conversely, 
as Figure 2-(2), the administrations are required to 
take countermeasures or making reasons for areas 
at risk recognized by the residents but not shown in 
the hazard map at their accountability.
   Accordingly, the interoperabili ty of the 
disaster prevention information systems of both 
administration and the residents led a synergy 
effect on sharing information of dangers, which 
was not sufficient with either media of hazard maps 
or mapping efforts of the administration or the 
Figure 2 : The integration and utilization of information on the e Community platform
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residents. This is one of the effectiveness expected 
for the interoperability of the system. Shimada City 
still continues a study on the information operation 
system to show not only the geographical data but 
also various disaster prevention and mitigation 
information including public supports for seismic 
structures on their official website, with a link to 
the e Community Shimada website to show the 
information simultaneously.
5-2  Feasibility of “linkage of information” 
   By improving the information sharing, it is more 
expected to create a series of disaster prevention 
information system to link multiple systems in a 
dynamic manner, to link programs to show data 
with a trigger when a information is updated by 
mutually linking different systems and its related 
services.
   For example, in terms of the assessment of 
shock of the ground due to an earthquake, while 
it is necessary to have a detailed model of the 
underground structure, a certain boring data would 
be required for this. Boring is executed as needed 
for construction of urban infrastructure or buildings 
and its data are managed by municipal offices. In 
the past, underground structure modeling efforts 
needed a collection of the latest boring data at 
the point of work. Therefore, if it is possible to 
mutually link the system to manage the boring 
data, the system to generate underground structure 
models and the system to assess the level of 
shock of the earthquake, it would be possible to 
integrate a series of process whenever updating 
the boring data of different systems. This enables 
to retain the latest and maximum assessment data 
of underground structure model and its shock 
of the earthquake. This interoperability related 
studies have started in July 2006 as part of “the 
establishment of integrated underground structure 
database” as a solution study [12]. 
  This type of information system linkage will 
be particularly effective for real-time based data 
Figure 3 : The connection of information based on interoperable applications 
Prepared by the STFC based on reference[13-15]
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systems. For example, National Research Institute 
for Earth Science and Disaster Prevention, NIED 
conducts research and development for the 
following three points concerning urban rainfall 
disaster prevention information systems. The 
first point is “Rain Surveillance Information 
based on MP Radar”[13], which is the research 
and development of improving the accuracy of 
forecasting and surveying rainfall. The second is 
the research and development of “Real-time Flood 
Damage Forecasting Information”[14], which is a 
system that can forecast the degree of flood danger 
within an hour. The last one is the research and 
development of “Action Support System based on 
Disaster Risk Information”[15] to support citizens 
or evacuation of those who in need of assistance 
based on the disaster risk information. At present, 
these systems are independently being researched 
and developed. In regard to this, if the information 
systems can link each other, a series of process 
will be enabled in the event of disasters, as shown 
Figure 3: the flood simulation system obtain the 
real-time rainfall information taken by MP radar 
to predict the risk of flooding in one hour, the 
predicted data is then transmitted to the action 
support system for providing disaster related 
information such as evacuation or first-aid route for 
users.
   Moreover, the real-time flood simulation system 
may surveillance data other than MP radar, which 
improves the accuracy of prediction of the danger 
of a flood. With the action support system, it would 
be possible to improve the function to be an action 
support system for multi-hazards reflecting the 
damage prediction other than flooding (e.g. real-
time damage prediction based on the seismic 
intensity bases on an emergency earthquake 
newsflash. Like this, one mega system would not 
handle all the information but divide the processes 
to make each system to be discrete and link them 
in a dynamic manner as the interoperable system. 
Therefore, the accuracy will be improved by 
updating new data at various points in the whole 
process. On data can be used by multiple systems 
Figure 4 : Cabinet office shared disaster information platform overall configuration diagram  
Source: reference[16]
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more effectively.
   The past few years, there are various new 
services and data to allow users to combine 
services and contents to use thanks to free services 
of API (Application Programming Interface) with 
ease (e.g. Google Maps API). This represents the 
trend of “user innovations” which anybody can 
design how to output information on any systems, 
not the source of information controls the data. 
This point is very important for the future way of 
disaster prevention/mitigation information to be 
provided.
Trends of technological 
development and system 
evaluation for interoperability
   In order to achieve the interoperability, it 
is necessary to standardize the interface to 
circulate information on the disaster prevention 
information system. The following are the trends of 
technological development and system evaluation 
underway to date.
   First ly,  Japan has “Disaster  Prevention 
Information Shared Platform” [16] (Figure 4) which 
is proceeded to establish by the Cabinet Office. 
This platform has a separate interface from the 
existing systems. However, it is aimed to design 
an interoperable system on the common interface 
to share. If it is realized, the disaster information 
shared platform would register the updated 
information at all times from the existing systems 
and other systems to be maintained or renewed 
in the future. Moreover, once each government 
ministry and agency’s disaster  prevention 
information system (represented as the disaster 
prevention information application in Figure 4) 
will also be allowed to use the latest information 
through this platform. At present, the study is 
proceeded how to create a disaster prevention 
information report or disclosure of the system 
technical specifications (e.g. how to connect) and 
operation and maintenance systems.
   National Research Institute for Earth Science 
and Disaster Prevention and National Institute of 
Advanced Industrial Science and Technology have 
strategically and jointly coordinated to develop a 
“Shared Information Platform” to share diverse 
information for the purpose of various information 
sharing to achieve a strategic and cooperative 
measure to mitigate disaster damages by sharing 
the disaster information. As far this development 
is concerned, “Disaster Mitigation Information 
sharing Protocol” based on various standards 
widely recognized are proposed to facilitate the 
connection of systems using the existing systems 
and systems with state-of-the-art technologies [17].
   In the meantime, the disaster prevention 
information of municipal offices and organizations 
are not only for disaster prevention but also whole 
regional information, which was in the process of 
study as “Regional Information Platform”[18] by the 
Ministry of Internal Affairs and Communications. 
Specifically, it is aimed to link and integrate 
various regional services, of both public and private 
by creating the common IT system infrastructure 
using technologies such as web services and 
XML. It is being promoted by The Association 
for Promotion of Public Local Information and 
Communication as on the applications. “Disaster 
Prevention Application Basic (Second Edition)” [19] 
was published.
   In the broadcasting industry, data broadcasting 
became possible to provide more incidental news 
because of the digitization of broadcasting systems. 
Data broadcasting is gaining attention as one of the 
effective means of communication of information 
in case of disasters. Currently, it is studied aiming 
at general-purpose standards with diversified 
expressions and consistency of information based 
on the theme to use it for transmission of disaster 
information as “Common XML format of regional 
information for digital broadcasting TVCML 
(Television Common Markup Language)”[20]. 
   Most of information used by the disaster 
prevention information system can be regarded as 
one of information containing location data, which 
can be regarded as one of geographical data. In the 
extent of geospatial information, standardization 
for the international standard (ISO-19100 series) 
is being examined at present. Japan also promotes 
the standardization conforming to JIS standard 
(JIS-X7100 series). In Japan, Geographical Survey 
Institute developed “JPGIS (Japan Profile for 
Geographic Information Standards)”[21] or “JMP 
(Japan Metadata Profile)”[22] which are easy to 
use and compiled in a practical term. As for the 
specification of the interface, for example, WMS 
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(Web Mapping Service: ISO-19128 specified), 
WFS (Web Feature Service: ISO-19142 under 
study) and WCS (Web Coverage Service) are the 
examples. WMS is a format to exchange image 
contents. WFS is a format to exchange objects 
as it is, and WCS is a format to exchange data as 
numerical data. Since the data complied with the 
formats above, it became possible to transmit data 
between different systems in a dynamic fashion. 
Therefore, in the area of geospatial information, the 
trend to an international standard is accelerating. 
Even in Japan, the trends toward standardization 
of information and its use are getting more active 
with the launch of “GIS Action Program 2010” 
by the Liaison Committee in March 2007 and 
determination of the “Basic Law concerning 
Practical Use and Promotion of Geographical Area 
Information” in May by the Diet. National and 
Regional Planning Bureau of the Ministry of Land, 
Infrastructure and Transport compiled “Standard 
Interface Guideline of Shared Geographic 
Information”[10] based on WMS, which is expected 
for use by many institutions and organizations. 
Japan has been experienced the Great Hanshin 
Awaji Earthquake and activated the discussion 
and challenges on standardization of geospatial 
information from the time. Especially, information 
related to disaster prevention and mitigation is 
prioritized among various geospatial information. 
   As mentioned above, various studies on 
specification of the systems have been conducted 
for standardization to enable circulation of various 
data including texts, numerical data, map, movie, 
and audio related to disaster prevention. Such move 
of studies should be further accelerated. Thus, there 
should be a system to link all the information for 
anybody to share without interruption.
Tasks for the future
7-1   Active readiness of institutions and 
organizations for the interoperability, and 
maintenance of information guidelines to 
promote the action
   For the interoperability of the disaster prevention 
information systems, the key of success is whether 
each institutes or organizations may be motivated 
to circulate specific information. Information 
currently available on the interoperable system 
by institutions and organizations include the 
50m Contour Line[23] and Geospatial Base Map 
25000 [24] of Geographical Survey Institute 
(published by ESRI Japan), Aerial Ortho Photo [25] of 
the Ministry of Land, Infrastructure and Transportation 
National and Regional Planning Bureau, and Landslide 
Terrain Distribution Map of National Research Institute 
for Earth Science and Disaster Prevention[26], which 
are provided in WMS format. However, it is 
still exceedingly few. In particular, government 
institutions are still cautious about disclosing 
information. This is because information providers 
could be claimed for their responsibility in 
many cases if any problems occur due to the 
information they provide. However, in regard to 
disaster prevention and mitigation, the target of the 
provided information is irreplaceable human life 
and properties. They should be rather claimed for 
their responsibility by not providing information, 
as human lives and properties in danger could be 
saved even with information of low accuracy or 
unidentified. 
   It is important to further promote measures to 
provide information in an active manner and its 
interoperability by clearly setting the standard 
for compliance, upon appropriate discussion and 
studies how information should be used effectively. 
For example, some divisions of Geographic 
Information System (GIS) Liaison Committee 
were hesitating to disclose information due to lack 
of information about availability or conditions 
of electric data even though the geospatial 
information owned by the government offices are 
public assets. It is regarded as an issue to be solved. 
Therefore, “Guidelines concerning Geospatial 
Information provided by the Government”[27] 
was established in April 2003 for the purpose of 
promoting a geospatial information circulation 
under the transparent and fair rules.  It states that 
“the geospatial information maintained by each 
ministry and agency is not only valuable to attain 
each facility’s respective goals, but useable news 
of high needs of individuals and companies. It 
is also valuable for the society and economic 
activities. Therefore, except when it is assumed 
that the information could lead negative impacts on 
benefits of companies or serious affects on public 
activities, the information should be provided for 
free on the Internet, in principle. There should 
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also be a minimum impact on how to use in 
order to allow individuals and private sectors 
to use their creativity. There are also specific 
proposal of provision of location information, 
consideration in providing information for the 
information providers, how to provide, settings 
of information conditions, and protection of 
personal information which care needs to be 
taken in disclosure of information, ensuring the 
safety of individuals by the government and 
public sectors and clarification of responsibility 
of copyrights. There is also a different example 
in regard to aerial photographs, Association Of 
Precise Survey & Applied Technology presents 
notes in providing aerial photographs with a 
document as “Disclosure of High Resolution Aerial 
Photographs in taking consideration of personal 
information protection and the national security 
(for awareness)”[28]. Such guidelines for disclosure 
of information in a direct and positive manner 
should be studied by institutions and organizations 
concerned to various information so that more 
disaster prevention information systems can be 
adopted to the interoperable system as well as for 
circulation, linkage and integrated use of various 
information. It will contribute to the realization of 
IT infrastructure required for disaster prevention 
and mitigation.
7-2   Promotion of disaster prevention and 
mit igat ion countermeasures using 
disaster risk information
   The above explained that the interoperable 
environment of disaster prevention information 
systems should play a significant role in achieving 
disaster prevention and mitigation measures. It 
should be noted, however, such systems and the 
interoperable environment are not the final goal in 
the scheme. The final outcome desired for a disaster 
prevention information system is to effectively and 
efficiently take disaster prevention and mitigation 
measures by using the disaster-risk information 
which is available in the society. The interoperable 
environment and disaster prevention information 
system are only basic tools to achieve the goal. 
Therefore, the key of success is to promote the 
interoperable environment as well as to provide 
opportunities for citizens to study and take actions 
to promote the disaster prevention and mitigation 
measures by using the disaster risk information 
with administrations, companies and NPO upon 
a policy of self-reliance, cooperation and public 
assistance.
   On the other hand, there are quite a few 
measures which the final goal seems to be 
provision of information or establishment 
of the system. For example, “Survey Report 
concerning Flooding Hazard Maps and Disaster 
Prevention Information” [29] shows only 33.8 % 
of municipal offices which conducted follow-up 
activities for Hazard Maps after its distribution. 
Even though information is provided, it cannot 
be said that the interoperable environment could 
be effectively used for disaster prevention and 
mitigation measures unless there are enough 
communication and follow-up to supplement 
information. In “Special Report concerning shared 
Disaster Prevention Information” by Central 
Disaster Prevention Council shows the necessity 
of measures: maintenance of communication 
base environment, sharing/standardization of 
information, as specific measures, as well as 
awareness in a normal state concerning the proper 
behaviors in the event of disaster, implementation 
of risk communication, information sharing in local 
communities to cope with various local conditions 
and transmission and use of disaster related 
historic information in the areas. In addition, as 
for the future topics for examination, five points 
are raised: (1) specific cooperative policy between 
disaster prevention related institutions and press, (2) 
specific plans to secure telecommunication means 
by the residents in case of disaster, (3) support for 
development of personnel and organizations to 
coordinate the way of sharing disaster prevention 
information among the residents, (4) how the 
disaster measures should be in a local community 
with participation of companies and NPOs, and 
(5) international information sharing concerning 
disaster experiences and lessons. For these issues, 
it is expected to take positive measures in the real 
society. Research and development of a system to 
specifically support self-reliance, cooperation and 
public assistance using information is a critical 
subject as well as maintenance of social systems to 
promote these activities and creation of information 
usage guidelines.
   In the end, it is important for information 
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providers to follow up to make sure that their 
information is  properly used in an act ive 
manner, not having the final goal just to provide 
information, establish systems and conduct its 
interoperability. Users of the information then 
should fully use the disaster prevention information 
upon interoperable systems, and effectively 
study and plan individual disaster prevention and 
mitigation measures, as well as to participate in 
the disaster prevention activities according to the 
policy of self-reliance, cooperation and public 
assistance.
Conclusion
   This paper points out issues of necessity of 
integrated use and linkage of information available 
to use on different disaster prevention information 
systems while overlooking the current status of 
them aiming for an effective use of information 
which are important in studying disaster prevention 
and mitigation. This paper also propose an 
“interoperability” scheme for circulation of 
information between different disaster prevention 
information systems, while showing the possibility 
of integrated use of information, a series of linkage 
process and emergence of “user innovations”. In 
the future, it is necessary to provide information 
disclosure guidelines to promote positive actions 
of each institution and organization, as well 
as accelerating the trend of study for standard 
specifications and improving the relations of 
different types of information to implement the 
interoperable system. Furthermore, in order to 
realize the schemes, research and development 
activities are inevitable concerning effective 
implementation measures and usage systems. 
Social systems and information disclosure 
guidelines are also necessary to promote the R&D 
activities. Information providers should have an 
important role to positively support concerned 
organizations or individuals to properly use the 
information provided, not setting the final goal 
for provision of information, launch of systems 
and realization of interoperability. Users are then 
required to effectively use the interoperability of 
the disaster prevention information as a base to 
achieve disaster prevention and mitigation, as well 
as to act for disaster prevention with the readiness 
of self-reliance, cooperation and public assistance 
in an effective manner.
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